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available to higher plants, the bacteria perform a very useful
function. If it were not for the action of organisms which cause
decay, it is reasonable to suppose that the earth would be deeply
covered by the products of the life activities of the higher organ-
isms, and in these products would be stored carbon and nitrogen
necessary for the growth of living things.
When bacteria cause the decay of substances such as wood or
food which man desires to preserve, they are regarded as injurious.
It should be noted, however, that in causing decay the bacteria
perform a function that is naturally very useful.
Process of decomposition. Decay is not due to any one bac-
terium but to a great number. The breaking down of complex
compounds takes place in successive stages, and different types of
compounds are acted on by different series of bacteria. Among the
most important of the series of decay bacteria are those which act
on cellulose and return the carbon to the air in the form of carbon
dioxide, and those which utilize protein and its decomposition
products with the ultimate production of ammonia, which is con-
verted by nitrifying bacteria (nitrite and Jiitrate) into nitrates that
are available to green plants.
Decomposition of cellulose by soil bacteria. A short description of
the decomposition of cellulose will serve to give an idea of decomposition
in general. A variety of different bacteria act on cellulose in the soil, the
series of bacteria varying with environmental conditions. This decom-
position is brought about by enzymes just as is other organic decomposi-
tion and digestion in general. The enzymes are secreted or excreted by the
bacteria. Under favorable conditions the cellulose is hydrolyzed to the
disaceharide cettobiose by the enzyme cellulose. The enzyme ceKobwwe
then changes the eellobiose to glucose. This is decomposed by a variety
of organisms to form various organic acids, which in turn are broken down
to form carbon dioxide and water.
The initiation of the digestion of cellulose in the alimentary canal of
herbivorous animals is due to the activity of bacteria. The herbivorous
animals are like human beings in that in themselves they cannot digest
cellulose. Enzymes excreted by the bacteria, however, change the cellu-
lose to sugars which can be digested by the animals.
Decomposition of cellulose and the carbon cycle. The carbon
which plants absorb from the air in the form of carbon dioxide,